(Received for publication, October 2, 1923.) A fundamental chemical change in the blood of the dog after high intestinal obstruction is a fall in chlorides., The characteristic increase in non-protein nitrogen does not begin and the chemical evidence of toxemia does not appear until the chlorides are well depleted. These findings indicate that the r61le of the chlorides may be protective and they suggest the use of chlorides as a therapeutic measure.
It has been found that by supplying an abundance of sodium chloride from the onset of the obstruction of the intestine, toxemia may be entirely prevented. 2 One dog so treated lived 28. days without developing it. Untreated dogs die in 4 days on an average. Distilled water when given alone was found to hasten the fatal outcome. Solutions of glucose and sodium bicarbonate exerted no protective action.
The chemical changes reported as characteristic of intestinal obstruction in the dog have been found to occur also in intestinal obstruction in man.' Here also chlorides would appear to have great therapeutic value.
The experiments reported herewith have been made to determine if possible whether inorganic salts, other than sodium chloride, alter the course of the toxemia following obstruction of the duodenum. 'Haden, R. L., and Orr, T. G., J. Exp. Med., 1923 , xxxvii, 365. 2 Haden, R. L., and Orr, T. G., J. Exp. Med., 1923 , xxxviii, 55. 3 Haden, R. L., and Orr, T. G., Surg., Gynec. and Obst., 1923 Method.
The animals have been kept in metabolism cages and given no food during the course of the experiments. All operations were done under ether anesthesia with aseptic technique. Water was allowed ad libitum. Blood for chemical analysis was obtained from the jugular vein before operation and at 24 hour intervals thereafter until the death of the animal.
The duodenum was obstructed by section about 8 inches from the pylorus and inversion of the cut ends. The obstruction was thus rendered complete in every instance. An autopsy was always performed. Peritonitis was never a complicating factor.
The non-protein nitrogen, sugar, and creatinine have been determined by the method of Folin and Wu. 4 The protein-free filtrates were made by a modification of the original Folin-Wu technique described by one of us. Two animals were given sodium chloride in glucose solution to determine whether the glucose would increase the duration of life. The treatment instituted is indicated in Table I . One dog died on the 22nd day and the other on the 24th day after operation. Neither dog developed the chemical or clinical evidence of toxemia. These results confirm those previously reported concerning the protective action of sodium chloride in intestinal obstruction. The glucose solution evidently did not increase the protective value of the solution, since the results are similar to those obtained with sodium chloride solution alone.
The results following the administration of other chlorides are shown in Table II . Potassium, ammonium, calcium, and magnesium 
Died.
chlorides were found to have no protective value. The animals all showed a rapid fall in blood chlorides and died quickly. Ammonium chloride produced a marked acidosis as shown by the rapid fall in CO 2 -combining power. The fact that ammonium chloride produces an acidosis has been recently pointed out by Haldane." He explains this result as due to the rapid conversion of ammonia to urea, leaving the HCI free to neutralize the body alkali.
One dog was given m/7 potassium iodide and a second M/7 sodium iodide. Both showed a marked fall in chlorides and a rise in nonprotein nitrogen, dying within 48 hours (Table III) .
The findings on treatment with sodium bromide are interesting. M/14 solution had no protective value. Two dogs were given m/7 " Haldane, J. B. S., J. Physiol., 1921, Iv, 265 The experiments here reported offer further proof of the changes previously described as characteristic of intestinal obstruction. The results obtained in the two dogs treated with sodium chloride emphasize again the great protective value of this salt against the toxemia. The addition of glucose did not enhance the value of the salt solution. The fact should be mentioned that one dog treated with the glucose-sodium chloride solution was jaundiced for a number of days before death and at autopsy showed marked atrophy of the liver.
Iodides seemingly hasten the action of the toxic body, while sodium bromide appeared to exert an inhibitory influence. One animal given sodium bromide lived 5 days and showed no increase in non-protein nitrogen before death. Another died on the 9th day with only a moderate increase. The other salts used had no protective value. Atropine and pilocarpine likewise did not alter the course of the intoxication.
SUMMARY.
The chemical changes in the blood of dogs treated with various inorganic salts after obstruction of the duodenum are reported.
Two dogs treated with sodium chloride survived approximately six times as long as the average untreated animal, one living 22 days, the other 24 days.
Ammonium chloride was found to produce an acidosis. The administration of potassium chloride, calcium chloride, and magnesium chloride did not prevent the usual rise in non-protein nitrogen and fall in chlorides, and the fatal outcome.
Iodides seemingly hasten the toxic process. Sodium bromide appears to have an inhibitory action upon it, but much less than that of sodium chloride.
Sodium sulfate, magnesium sulfate, sodium citrate, monosodium phosphate, and disodium phosphate failed to alter the course of the intoxication.
Atropine and pilocarpine were without therapeutic value in preventing the changes characteristic of intestinal obstruction.
